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Received for publication December 16, 1948. THE focusing of attention on the malignant cell in the study of tumour tissue reactions to radiations and growth inhibitory substances has not brought us nearer the state of affairs where both practical and theoretical issues of oncology and treatment of tumours can be studied with a better understanding and fairer prospects of success.
The importance of the stroma reaction to tumour and stromal reaction to radiation has been accepted for a long time, but only with generalizations on changes in "blood supply" and "tumour bed," leaving the whole problem of connective tissue reaction in a hazy state.
As regards tumour tissue reaction to radiation, much stress has been laid in the past on the changes following irradiation in the cells alone, but very little attention has been paid to the intercellular tissue components. Although recent advances in cytology and genetics have enhanced the importance of the cellular nucleus, it must not be forgotten that evidence, both experimental and clinical, is available to show that the effect of ionizing radiations on cells alone "is not the whole story of the events leading to the destruction of proliferating tissues and that other factors come into play" (Muller, 1940) .
The great importance of connective-tissue reactions to X-rays in radiotherapeutics has been raised by Windeyer (1942) , Ellis (1942 ( ), Windholz (1947 . The preservation of the connective-tissue structures which contribute to repair and recovery has been taken into account in a quantitative biological control of optimal and effective dose levels in X-ray and interstitial radium therapy, and the importance of the peripheral neighbouring regions which exercise an influence on the reaction in the irradiated areas or volumes of tissues has been stressed (Jolles, 1946a, b; 1947; .
Conceptions of indirect action and effects on tumour cells are coming more and more to the forefront, and a clear definition of aims and avoidance of terms borrowed from radiochemistry seems of great importance.
In the study of the tissue reactions to ionizing radiations several effects have to be gone into separately:
(1) The direct effect of radiations on cells (intracellular effect (Koller and Smithers, 1946) ).
(2) The direct effect on the intercellular elements. The difficulties arising from the normal variability of a breast tumour in different areas of the same tumour have to be kept in mind. The cellular carcinoma simplex with minimal fibrosis is the most suitable, and if this structure is found in the first pre-treatment biopsy, it is highly probable that suitable fields for comparison will be found in sections from subsequent biopsies. In examining the sections an endeavour must be made as far as possible to compare areas at the same depth from the surface, and with a similar arrangement of tumour cells.
In ulcerated tumours inflammatory changes, especially oedema, make the critical interpretation more difficult and therefore the sections have to be made in selected points. Consecutive sections are taken from not too distant parts of the tumour.
The lead sieve is applied tightly over the part to be treated, and the periphery of the lead mask is marked on the skin, as are also marked the centres, of the apertures. This is most important in order to secure landmarks for appropriate exposure of parts which have to be irradiated, and to shield the areas to be screened off the beam during treatments taking place on consecutive days.
Tattooing of the skin has to be ruled out because of the complicating foreign body reaction. In tumours of the skin, always, and in breast tumours whenever possible, a special mould applicator is built for each case ( Fig. 1 and 2 ). The lesion is reproduced by means of a stent impression in a plaster cast, over which a tightly fitting stent or black-tray compound applicator is built in such a way as to be easily mounted over the part of the body, and fitting in such a way as not to allow even minimal shifts of the applicator, and so avoid the X-ray beam striking the alternate "opaque" squares of the lead chess which is recessed in the mould.
The radiation has to be delivered at right angles with the X-ray tube head applicator directed vertically. In order to avoid oblique penetration into areas beneath the opaque squares the lead chess must be in direct touch with the tumour surface. It is found in the course of treatment that owing to shrinkage of the tumour the recess sleeve in the stent mould into which the "chess" is slipped has to be filed down from time to time during the course of treatment.
The thickness of the lead, which is limited for practical considerations, permits 3 per cent of the radiation to pass through on to the protected areas. To that amount of radiation received by the not directly irradiated areas has to be added about 3-5 per cent of scatter radiation from the neighbouring exposed areas.
This varies according to the size of the apertures, and decreases towards the centre of the "opaque', squares. The size of the squares has been chosen of not less than 1 cm., so as to leave an adequate amount of tissue either almost completely non-irradiated or exposed for biopsy taking.
Sections are taken before treatment is commenced and then at varying intervals. Cuts are made into the exposed and protected sectors, and also one section is made cutting across both the exposed and protected areas of tissue.
Accurate labelling of biopsy material must be insured, as no other way of recognizing the protected and exposed sectors on the histological slide is available.
A working chart is found indispensable. Prior to taking the biopsy the lead mask is applied and the exposed areas are mapped out by means of gentian violet paint. The biopsy material was fixed in sublimate-formol solution or Sousa's solution.
Following paraffin embedding, sections were cut at 7L and stained with (1) Harris' haematoxylin, eosin, (2) Van Gieson stain, (3) by Gallego's method, and (4) silver impregnation.
The irradiation was taking place every day, 5-6 days per week. The setting up was performed always by the same people, and every precaution taken in order to avoid minimal shifts.
PBRELIMTNARY RESULTS.
Nine cases have been dealt with so far. Cases suitable for this investigation are not frequently encountered, especially as they have to be kept in hospital for 6-10 weeks. The critical interpretation of the slides is very difficult. Comparable areas in the protected and exposed parts have to be studied only. Two cases are described in detail: (Fig. 3, 4 (Fig. 5, 6 ).
GENERAL CONCLUSIONS AND IN-FERENCE.
From the material already available a few data can be submitted.
(1) The sieve-chess " technique is a workable one for the study of direct and indirect effects of irradiation.
(2) The connective-tissue reaction takes place not only in the irradiated areas, but also in the neighbourhood protected from the direct irradiation.
(3) There are visible effects on cells not directly exposed to the radiation. (4) The pattern of connective-tissue destruction and regeneration can be studied.
As a general inference it can be said that the irradiation affects the connective tissue cells and induces a kind of '" over differentiation."' This consists chiefly in the deposition of an excessive amount of collagenous fibrils, which are organized into solid, coarse bundles in the exposed parts where the fine connective-tissue network is grossly altered. Lymphatic channels and blood capillaries are greatly affected, compressed and blocked. This has a considerable effect on the tumour nourishment, the lack of which enhances tumour tissue degeneration.
SUMMARY.
A new method for the study of connective-tissue reaction in tumours to radiation is described, and a few preliminary data of the investigation carried out so far are given. 
